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(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently perform 
multicarrier transmission in a state of generating a noise to be 
periodically changed. 

SOLUTION: On the side of a central station (XTU-C), the 
tone of a tone generating part 21 is transmitted while 
controlling its level by a clock synchronized with the noise. A 
clock cycle is detected by a clock detecting part 33 on the side 
of a terminal (XTU-R). A pseudo random signal (containing 
all carriers) is transmitted from a pseudo random signal 
generating part 20 on the side of the central station, and the 
SNR of the carrier is measured for each detected clock cycle 
(noise cycle) by an SNR measuring part 34 on the terminal 
side. According to this measured result, the power/bit 
distribution of each carrier is calculated by a power/bit 
distribution calculating part 35, this is stored as information 
for demapping during a down carrier transmission, and this is 
transmitted to the central station side as well and stored in a 
mapping part 12 on the central station side. Thus, the down 
transmission is performed. It is similar concerning up 
transmission as well. 
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[HUB] HfflWK£ffcLT^S»*a**£LT^*:R 

n -y ^ t" J; 19 . h->f&£gP2 1 O h - > £ U-^uaUffi) 

n^2 o*><bog<ei7 vr^ig-^ (£-t<rc* j r , ;T*-£ 

(Steffi) ftt-*^ ') TCOSNR^r, SNRiSh£BP3 
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ft ^ * 



L * - 
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[££hL<J 



- 3 



"8 
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Si 



1 

2 ] frie#+ turner E53-o Jtm * , 
JSJWWUfEffc-f 4 EtHfUmW Lfc* n -y * L 

[!S**3] «rE#4r* , JTOlf-/ hE5J-fc#K» R 

-r ^ # 2 o*« t i z t i m m t -r & 2 x« 

[It** 5 ] ftTiEfil 1 <7>^S(±. TilTfE? D -y 9 izpm 
■r*HKfc, ittE«**Mt*JtKJ: »>iWrE#*+ UTO 

*U lREfclOiSIUi, lWE*2«)*«**fcO«rE*t 
#O«JW^Oi»Ei£«'<7-Bfl-;R0 f lf y hEfrtmriE 
kf-y hE^tOv^tv^— 7jtC^oTHriB»2 C7>^g-v 

«t5- * m-r z> mi 9 > y a at* t am-r & hi& * * u , 
mtm 1 wiiiii, «rE»#«ja«i»»:tirEji*fli*»<9 

fits a«-**«**Jt k i 9 HfriE £ * -v; r <o £f§ /< 7 - E 
53-5. t>* fc^ hEfl-tmrEkfv hE&tO^rit*-** 
JKB+aEltti: - t Z&Mt -fZffiXm 5 Zli 

[W*S8j «rE»io*««i, *tBS*ifc*rE&# 



(2) 1 1 - 3 1 3 0 4 3 

2 

■v roasfli^<7-E*Rw f tr5' hE53-^«ria»2 
«rE*2tf>§g«(4, «rE»i«3*«*"boittESi*oa 

JHHSOillfE^W^^-E^RWkf-y h Efl- 1 b5IB k: -y h 
E53-h^^-r^^-7jl-^oTmrIB« 1 O^fi^co-r'- 
* teM £ 4 -T 13 g& & * -f 4 - t i ftWt. t -t i> m im 7 1 B 

[K^R9] BtrfEHl lWE»20*«3S»f, 
i**U*t-r4a«ll!*6Ji4S-UIc-«rLraS«»f^«r|!l!*& 
iO -f4ii:«ri|*»i:-i-*BI*S4-8 0v»-rK3j'UEIftO 

i o ] ^riB* i <r>m.m. t m&m 2 <r>mm. t <n 

[»*^1 1] mrlBtf y hE»<4, fflJWWU^USc 

*StiJ:l) fclfy h*£<E#1-4.lfc 
IS*^ 1-10 Ov^-ftt^tcfBffe^T^f 1 ^^ 'J TfrJi 
20 y^fio 

[W*Sl 2] BUlEkf y bEy?-i±, «TE««fl«lKSEffc 

*t§±»)<>kf-y h£#-<Ey5-1-4Ct£#giti-4W 
*]Sl - 1 OOv^-f'tL^tllB^OV^^^r^ 'JTfEiiv 

1 4 ] frIB## t'J70lf7 h Ey5-<75*iU 
ffl«Wf=«^tr4l»E*t#K|BIW Lfc^n-y^ttt 
ffl LC«? n y ^(O^lclSUT^ai-r-?) J: 9 I- LtzZ 

So 

Iffi^mi 5] miB#^-r -J r<^t:-y hE»fc*U, 
t1-4»**l 3XI4 1 4fB«0"v';u^Jr^ V TfeSStt 

So 

40 I»*«16] HfrlB#+ J f 'J 7£fflv^Tit:3c«iliI^P 
§rmit-f2>ZtZ!ft%kt1r2>m*mi 4XI1 1 5IEISO 

*>z tamtir tmumi 4-1 ewrtLfriznm 
50 i »)TttE*t*ojH«!*tfemi-*@ttt, co*a««* 
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3 

-E^&tfkT-y hE^tTtSKfc'y h Efrfc (O^-fixfr— 

ifflt*^ 18-21 n^-rtifriz&fte)-? ^J-** ') T 

[»#*R 2 3 ] slrfEfao^fi t OlWIlf -f > * ^iDA 

513-2 2 0v^-rtL^(lf5«<7)-7^^*^ , ;rf£^ 
Bo 

£>&t $ <£ •> t'y b*£<E$3*-r 

S*^l 3-2 3C0V^-ftt75HClE«<7)-7;i/^^r-V'JTfS 

ffll 3-2 3 <7>V>-f tV7>^CfEffi<0-r^^-^r-V'J 7f5j£ 
Mo 

'J 7<0fcf y hE53-£gffi LT-f-^teiJISr^i-J: 7 
fflUWn y *o«»Ji::jc. t-Cffffli-* J;ii:Ui 

t«ri*«t-r4»*«2 season*-** urease 

[fig*«2 8] «rE#*'*Uroif y hE53^*li. 



(3) JRfHT 1 1 - 3 1 3 0 4 3 

So 

[»**2 9] J&l <0»Bi::i3v>TI±lMrE#*^ 'J T 
[fit*S3 0] «rE»l OSBUisv^-Cii, mrfS^n 

ft u 

taa»!*tc«rE«(R^ > y^m^<om^m^tt:z»& 

-E^S^tf -y bE*i:«rEtT-y hE^tO^^-ftL^- 
^r^«mi->i)^h^#^h^^fS*JS2 7-2 

M**£3 1] «rE*2 0§S«Ufcv>"a±. *mS*t 

20 ^«rE#^r-v v roai«/N - y-E*a^tr bE^^mT 
Etfy bE^fcOv^tL^— ^*ffirE*l o^B^ffi 

^EMI^oHfflftoflfrEaSW^^-E^R OffeT y hE5^ 
itirEfcT h Ei^t O v»-r*t^-*Jce£o T«rE» 2 <D 

[»**3 2] mrE*2 0^fiU^^TIi. mrE^-^ 

mrEfi^t^tWJtCi: *9 tWE**^ 'J 7<oaSfl|^7-E 
^S^tfy hE^tmfEt: ^ bE^tov^tL^— * S: 

^mrE#^r-v V T<^a£«/*7-E#&tffcf ^ hE*i:fr 
EVfv hE^fcOv^-f tt*>— *S:«rE«2 O^fi^iim 
«TE»2 0S«UJ3v^(i> fl»E» 1 c0Sfi^f><7> 

40 tmm^ y hE»tov^-rtt*»-**zfieoTiWE»io 

ttll^^-^feStfi 1 ^ c:t*«p«i:i-4lfl**3 2 
[S*«3 4] *E«Pl<!0*«*^1lfrE»2O***z 

Z9$WLtir2>m^2 9-33 ov^f ii^CEtcov^ 

[ m^m 3 s ] «te» lcommt mzm 2 t o 

btmWLt1rbtit1&!i2 6-3 4 0^-rtL^HE®co^ 
50 ^^^r^ 1 ; reas^fto 
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J: ■) <>tr-y h*#KE5H"* 
fi*iS2 6-3 5co>/^-r^^(cKttcD-7;u^ + -v'; rfs 

6- 3 5<^^»-ffL^t;|E*gOT;i/^^r-v U Tf£i* 
[0 0 0 1 ] 

v X -r A R^MSS&rmf£i£;fr£t;:H U #tl DM 
T (Discrete Mult i-Tone ) gEDCfrjtfc ItjQ <b tlT v> 

[0 0 0 2] 

■jreiyxfAowarii, *n#fF^ (us 

P) m5 f 4 7 9, 4 4 7fC^<7)M^^o ^ 

<7>tfv hE#Ofc£K#*-V 'J T COS NR (Signal to 
Noise Ratio : « ^*t*f£*Jt) fciMSfeU Z^mfcZft 

[0 0 0 3] 

[0004] ^ct% 

[0 0 0 5] 



(4) 4*BB¥1 1 - 3 1 3 0 4 3 

O 

[0 0 0 6] 3tx|&^tzi affeco-s-;!/^* a- 'J rfE33l->^ 

2>mi<nms.t. *tfis*i o^ficrj3v»T#Sfl:Sti7t 
m^frb7- , )^2iViiR^X&*r , )7*mm-t2>!$ 

2<7>mw.tz^tszt*!$®.t-t2 >0 tfz, mum in 
w i-zmAy'sy^m^zMm-t&Ms&tzGL, mum 

8S fc , l»E«-9-*tti*ifcU J: •> lftfE#* -v U 7©M ✓ < 

*L*»-*«:inriBiiiioii«^aia-*-4ia»**u mu 
20 mi <nmm.it, mum 2 <nmm.fr ^omtm^mm^ 

t ov^-rti^-^fz^oTfljia^ 2 ^■•N<of , -?e 

i£*i1-|SI&£*1-.&Cfc«:#«fc-f4o ifc, WIS* 

um^ommmzmu^mfr h <nmx v > y^m^o 
'omiZ**') 7 omm^i y y^tm 

JO 4; t *#«fc-r*. S5>U, «rE# 1 <0**li, *tH 

$*i7tiftiE#* j r Toani^v-EfrK.tfvf ? hK53- 
**riB*2o*fli^mi-4iii»**L, Hfrie*2o^ 
fii±, fliriE^ 1 <nmmfrb<nmMz^<nmm»<nmum 

tL7j»— -fiiztit^xmum i <nmw^<n^- ? 
ms&zm-f&ztzftWLt-tZo mumi <nmm.it, ws 

e t mrie^ 2 co^a iwifv-/^ ^mMNiiK <t * 
[0007] *%-w{z 7nmmm.it, 

7 i:i MiM^fs n -?)\>^**; ') 7fcmm 
50 mmi&-t*TizLtzzkt:&Witirbo ifc, *IE* 
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[0 0 0 8] mrfe^n y ^tc^fflLTl: h-><7)lx 

^^5:^fb-eLi6TiS^-r^[a8Si:, flrfE&* -v 'J TO 70 

[0009] $ f>tc fifew^fiji^otfrfE 

A'tcJ: i)H»8E5t*OJB«4:ttm-i-4llKfc, Z<D^&m 

iKt, i»ISfi-9-it«*JtUJ: TOgff 
'•W-EfrTiU-'kf y hE^-tffirfBtf •/ h E53-t OV>-f a 

[ooio] ifc, «rKfti«5iSB*>iboii(rE?l*oii« 

iWEiSflT > < "7 - E^a tK tT -y h Efl- mffE tf y ME 20 
JH4SUittESB*«3i"b«>SHtt9 > ^Af§^<o«-^*«t«- 

■v»; rwaifli^^-Efl-ainf-y hEfl-tntEtr-y i^e 

JKHSftfclWE^-vUrojSfll/^^-E^ 

s^'t'y hE^tH(rfE^v hE#fcov>-f*u5>— >j*ift 

fEftfe<7?^fi-^Stbi-^HS&**1-^ £ fc *%fWLt-fZ> 0 
[ooi l] i is, frfEffio^«^e,g^gu*f-r^jg jo 

-TZo itz, jftfEffeogggtcoPflliTV v^;ujpA^H 

iWEVf -y hE»li. H«WJC*/h(=SEft-*-4lMrE» 

tt'7 h*#<E»i-*3S», mrEHfflwusgftfiSt* 

Hf7 hSr^<Efl-T4C4:*1*«fci-4o 
[0 0 12] ^ffeWKia^u^ + A-uress^fiStt, 

v*f*t'j7eajft-e*oT, www Kant-*-* *i ^o 

tE&immL-CT'-9m&i&-ti i )izLt:ztiim. 
t-r&o to try hE^oitm*. 

uaE-ffc^-*iitrEJt*(=iBmi! 1^07^^1:0^ 

■fa. «E#**';roe-/ hE*t*u, 

[0 0 13] #f&9JK UttO-7*f+t M Tfrig^S 

i±, ssi <7)mm.\~a^ritmm^^ ^ ') r^m^rm.^. 

MfH&M £fr ^ C O^p L 3t # -v 'J T * ij£ 7 - U 50 



Iffflfl 1 - 3 1 3 0 4 3 

tt^IttS. lWE*10>*1tKfcv»T<±, S&fE^n 
«U HfrfE^2o^g(ci5^Ti±, mriEfiU o£|g^£> 

zofe&mmmzmzmi? > y^m-srvm-fTim^st 

U KTEfll-9-WSteJtU J: •) mrfE#*^ 'J T<og 
ra^-E^aU-'V^ hE&tfltflEk'-y FEfl-tW^f 

(ZiS^Tfi, »ai$n^frlE-&^r-V U TOSHS/W-E 
^-aiTif-/ hE#i:i»Etf f hE55-fcOv>i**t7i»— *i 
mrfE^ l o^fi^Jlffi U mrlE* l o^gic^v»T(±, 
inte* 2 0** h o«rE»#«>aJW#o«rE3Sfli '< 7 

-E^S-^tf-y hE^-t HfrfEtf y hE5f to^-f 
^■iC^o TffifE^ 2 W^f-NOf- ?f£3! : Hf o -1 i: £ 
^Fgfct1-*o lftfS# 2 ogfitifc </>-Ct±, BHfE#^r-v'; 

1 o^gnij^rfi, BtriE^o^wft^HfrlE^ffli^ 

■^■ittttfltH J: ») «TE*+ ^ 'J 7«If'^ -E53-S^" 
\£v hE^tmrfEtf -/ hE»fcov»-fii*>-^r*Jtib-r 
Sit^lfitt^o lttE*10SltUUv»Tli, #tii 
$*t^«TE#*^'J TOiMft^'y-E^/lt/t' y hE^- 

tmzvv hE*tov»r*t*»— ^Ft«rE»2o*«^ 

<b omrE«*os«itto*rEaifli''<7 -E^atre y r- 
E55-tfriEtf y hE*fcov>r*t*— *tceeor«rE» 

[0 0 14] ftii, *E»10iS*3j»c>iMrE*2 0*« 

■ t<oBiifr/? ;utn A#^i; iif-j' fein^f to 

/J»UjEfff*iHrE3t*OT ^St**«/jvc*-& t # i,zm^ 
&£££.<<) 4f7 h < Efl-f* t)\ mTfE^ 

S?li&T-$)4i: § J: ») ^7 h«r#<E»i-*ii:S:«F 

[0 0 15] ^Ig^co^ffl^iE^^o #fr2iv*-rA& 

4) ■C3Effc-r4fc#KJ£CT#*-v 'J T^<7-E*a 

ttVJBXI! 1= ffIJI8 L n y >r {z t *) mwm+t L * T * 
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[0 0 16] Z<D h-XDWOl'lZX *9 *fl 

If^OSNR^ilPJSU COSNRCIotTlttiWft 

[0017] ff*JSffliT(±, :^tBIII*o^^'j 

(TO) iff ") 0 ±>)UHLT(i, **B«4:Ji* 
c k C4^o 

[0 0 18] i^MCfemt'JT 

[0 0 19] tI6T% SNR*8PJ£LT#4r* U TO 
^7-E^&<^tfv hE^***)**^!*, ftfitt* 
S:#lSi-^dZ^S* f *^o — «K> SiSKtiitiBSISkJfi 

M6 0 4:Pl-^|p|Uffl|-?-7j f ait-&«-^ia»6 1 £ifl& 
»ti-4fc0^aJB»|SFEXT"C*&o **e«i"^< 

1 1 oaaiB F E x T <^)l t fiitW t * o Lrt: 

jHEtt KM t> ?> -f S N R wffi Sr^-T - k K ft £ o 

[0 0 2 0] — ai5e*t*k ttf B LT^&ff-^ 
6&6 0 ti!6*|n|Ufl|^**atL&«-^au»6 2 ^sts^k 

x t fi^fcS-f^ £ «-^ofiii5feu i3 r 
v^-esNRiift^t^fct tcft^o 

[0 0 2 1 ] Lfc^ot, SNROiSv^SSiS^i: 

tyX$>Z> 0 
[0 0 2 2] 

[0 0 2 3] 0 1 ^*f&WO«B&v^r^«ffi«r^-ria 
■C*0. ^^LTXTU-Cl, S*UTXTU 

tVy^^0Af»:J: Offfeti&o ft, XTU-C(i 
XDSL Termination Unit-Center side "C* 0 > XTU- 
R tiXDSL T rmination Unit-R mot side Xhho 

XDSLtiX Digital Subscriber Lin fcSBfeU Xii 

a, v, Hfotft-ei^o 

[0 0 2 4] XTU-Ciati f XTU-R2#C, BI^ 
ii!«fflS3, 6k£fIS5, 4^:^^*^^ 
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0 7*0 y ^HtlTpS tiTv>& 0 
[0 0 2 5] 13 2 *#fiB-r-&fc, XTU-CIOT^ 

12 k, Z<n-?y \£>ytitf}X't>2>g>feQ AM (Quadra 
ture Amplitude Modulation ) fif-^£#^ -V } ) TX^M 
#S-fti"^> I FFT (Inverse First Fourier Transfor 
10 m) »13t, Z<D^mtftJ)iT1~tiyitLXTt)m 
LTSffi1~£D AC (Digital to Anal ogCon vert er 
) SS14 ti^-f&o 

[0 0 2 6] tfz, XTU-C 1 <n±_V) ^[Rl<0lg|tg (<g 
««5) C±, {SSSftT t'* V 9 )V\%^\z^ 

it^ADC (Analog to Digital Converter ) Si 5 
k. CCO-rW v^^jf-?-^^P1--2>FFT (FastFouri 
er Transform ) U 1 6 k, *<7?S*B^^CTf£ai$tL 

^Sl7k, ^7 hE&Ci^f'-^eSi^Mt^i 
20 8t^/:^/^777 l8^tltv^ 0 ECS 

[0 0 2 7] 5tC. *S&W**a+^< , XTU-C 1 

k, SNR«!se»2 2 k, /W-/*fy hE*tt*»2 
3 timtX^^o V^A«*l&^»2 Oii^T 

U 7 *^S1&7 > ^Aff IT I FFT 

S13^a^U h->«£»2 lfih->«r£*LT 
IFFTSfl 3^ffit)t^o SNR}H5eSS2 2 (±XTU 
-R2 J: 0 Si? ti^:«fi7 > / Af S N R *»t 

*w-*»2 3 iiz<omi&ztifi:s NRizfev rm&mwi 

[0 0 2 8] XTU-R2<^T*)/5ftO$£#£ 

F FTffi 2 5k, tt*OfflfflUti?i:TfEiiStl-C§fefi 
^(0\£ y FE»^Wx.Tl:fit^f^7 fcT>^»2 6 
k, if y hEj9 fc ^J:4T'-^ea£4o8Eft4:«HS-r*7t 
40 d60/s-y 7 r 2 7 k ^tltv^ 0 

[0 0 2 9] XTU-R 2 0±^ftO$|#£ (SMS 
6) (d\ A*f-^-BffStl»^'7 7r2 8^ i 
t«i:£^:^V)7^7-EM^7 hE 

\£>r&t)x-$>2> q a um^ w^h-csii^ 

Sftrf& I FFTS3 0 k, z<D^mm^ir±u^ 
itLX±nm^-t LTSai1"^DACS3 1 k^*i~ 

[0 0 3 0] HtC. *%W«rHai-^<< , XTU-R 2 
50 (±ft(R9>y^fll*»*»3 6 k. SNR8B5e«3 4 

-6- 
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> y2*m^$k&M 3 6 ii^ro^ t'jr z&trmu 

^>^A{f^££j£LTFFT^3 0^m# U SNR 
)M3e»3 4(iXTU-C 1 <fc ^i£«$ftfcSffil7>* r * 
«*<75 S NR 4r*#SJW4SU»tlJ"t-*«t6** Lr 45 

*:*■;> hE#Sr ITfflU I FFTSP3 OS. X/r"? v fc* > ^* 
[00311 ft. XTU-C lffllco^n y $£«jg 70 

liBEftl-eab^ tOt-T^o Wx.lf, »ti ? TCM (Time 
Compression Multiplexing ) ~fj^(D I SDNi^Oi 
IStfMfr&Kti. 13t:ftit:, 

£ ? 8 0 0 H zm~§k&-?2>tz#>^. #^t»)roSNR 
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